i in I I uLulfJI n n r] in rj n 
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^3 Jb 3I a\ .If JJjju VirUSCS «clL—< uJ£ 

."■I c|jJ k 7 <JU* * JI f JJjljJl Ltf 4n ! jf iU^Jl 

" o * { s 

uH'jjriS} 4 jjj 5JI di I . I j j^jjjlaJl rJjiltj] (jjjjjj (2>» (JS L^jjl>) jjJI oUL®"it j-a 

.jjjliiJI 

UA 

* s 

py^-> jbwl .c» l Jj >,Jb *l/J lS^ ^ clLuIS 1 oL«»jjjiJl 

' t t i 

, (jXaolil (j*& i_iJt ^J-f- Jl>Ij |^ 5 jL— jp) yUj^5Ull) * ,Y — j" SjLe 

S»^ J ^ t * ^ ^ J ^ ^ J f ■* 

jjjjjJI ,ja*>JI ja ^jjjjilf (j^ Liis_j ucjLuJIj (jLlu^U Lsljjl >_ u ..»» j 

.^•L J* 

it * __ a *p * 

^5 jAjj ^ — isjj^L I cl LiJ.iiirJ I jji r^g (jr^j t U^3 J 1 ^j-*£Lp ^JLs — cl t L—I3 

J*J <01 LaS (. Lj-aL «*■■>■ I Jib d-fJOa ^3 3 —<mJ ^ , » . „A x *“ ^[3 

(jj Sm ^ L'^U* ^ 3 14 A> lji1 JI3—a CLfL—^jjpiilJ 

,5 jl>jS clULs eLb cjl*J3j T jiIli bii )j ^^3 

j 

p4^ 6*—f 0) 

p ^3 L—;jjlS jll |i». > >3 ol .^3^jiJ f 

^> t > j^nf^ '• 11 ^ 11 1 a t wLahmi^ ij J i c* -j 

s * 

^jJf clLxJi jll (j-* L^pLd cl 1 ..^jpjjaJ 1 
IU3 t UjliJ gjj Jjc ^'j Uj^l jJmo 

j ^ t „ j > ^ 

js._ _ I ULp*l cl I_^jjaI $ jpibu 4,—Jls 

filterable Viruses Si-if)J! clU^^I 
i,w1j3 5 jU — Sole — ^3 jj£JI 

. JjJ aJjjj capsid 4jadA%a C_’ J a jAo 

‘<i^W Jl J 5 ^ 1 3 j 3^>* 4^* UU»_ylSu3 ^ 

L«. ^.1 f»> 3 .(o^» J! ^ ww f»>j UL ^. u lii i^a.. uiniJi f> 

.(jLull Jl) U-o. " ‘ ^ J " 


Lriu*h .> L^L> ^ C*i>J p—ij 

^ vSSJ^ 1 1 J_h ^ 

»i 



(10-20 (im in diameter) 


( 0.02 - 0 . 2 Mm) 

CjUvJjjJ 1 









v LfJL>h ftp L tfuu ^ (jU v 4^-jjjl^^ < ^l >> y jJjLu -:l 4 s—w> jl 

Obligate Parasites Ojlx>[ SJiki^ 

i UjjjlSjJI jJUaj fi Virion Li jj 4 - JL>J I ^Li- 

.".Bacteriophage jjpLs^jji£ju ul Jl djji ^ I ( jk j^JLix^ 

( * * x H- ( ^ ^ J * ^ ^ | J ) 

<jl UkS „ 4-yj^iII aL><-#JL I g ij jj l>^*^ ^ ^ ^-9 t riaJiwJI d>L■ I jaJ 

Iff 3j^>^lf jlkJl oLL? ^>*j [s-U^^S Si *>H c^Ump jwu *a>J I _jpUu3 

. * * ** i, - * 

UjiUj mutation jj_ik)l L^jja l_^ oik ,>j .jloJI 

iijl( jji 4. r ^ ^jukhjJlj SjIj^kII 4»>jj JjLr 4aj 1 4jjljjJuUt 

. «Cu UAJ 1 luIj g bllj 

$ p - * 

^_,j^JI oUuJl pile Jt wii .Juffl ^3 JmOaJI 

' ^ ^ ' J. * ^.fi 

pU £yl£b 0 * ■_*--* <]1 ^jUn* frLw) Iwanowski 

j» ( J 

cTHerrele aJjjpj* j (\\\o pk) lyykJ] ^Twort s* ^i».:^l p . \a\y 

\ A • „ # rt . f * 

*JU pj 4 jLuL> , U^yufLJ 1 uJL U U ^jJ * oLrfJfjjill (\^V »k) LkjJ 

liSjjJ L-u.J.! JJi 3 ^3 Stanely |JUJi £*» j»U ^yii- 1 +^ 

* p i ^ 

.JiuiJi 4 juJ nucleoprotein oijjJj Sjt_a ,jl>jJl 

•tUjlJ . 4-ytjj.^tlj 4_uLlJ| Oj^jJI^ jwJ‘C 1 j4 s_j 

* ' . ' - , _ - , , 

.IvLuh j5y> <llij v 4_»jli g •■ i S' ij aliUu 

/Ibbacco Mosaic Virus TMV 5_ i3^> i JL* oUUil b _JLj 

j-i>> j'I j oa IjJI j bJ y ilj (jjj ' *‘ a j‘* Jj'jjl oy^ w L*jfc_iS jl>jJ! oLJ jlj^l 

Potato Spindle Tuber Viroid jJI-L j-LUaJl oly 4^-*i . jSUl 

5-c-ljjJl 5j!jj ,> T.O. Diencr iu>Ul k ~^j} SjU S ofi** y*j(PSTV) 
^jJl i Viroid dILpIj i^v\ jiU ^ ^— 3^1 lJ LaJsJI li» .iifi jj 
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j 






h « ■* ^ - { 
I^jUw -Ua-x.'v-aJ 1 ! I j 1 jJlLuj ^jJ I Cj 1 _—j a will I ■» ; ■> >■ A*.' Laa3 y lb I 

Turnip Yellow Mosaic Virus yJs'il eusJJI Uu 1 dU*j .Culj^Jl- 

Coconut ji$Jl j_j4* Viroid jjSj a>_j .(TYMV) 

aa-j ^jLj^jJI ^j3»X .adang—Cadang i_ 3 jaj palm 

tjZjt ^_u_C Chrysanthemum jijooSl ja*j oU jt±> d>-T viroid 

.j^U jj ciaji dy; 

J | ^ ^ ^ , , H t 3 

* iu.it oLjIj^>JI ^ u.ru ^jJI d^L—jjjjiJi AjI# I ^j-aj 

Congo Crimean »JuJi v u.^j ji-Tj L^UU -Rift Valley fever f 

.Sju^JLSt] jlLSlj ^jJ! jj^i=JJ haemorrhage fever 

* ii * \ „/ ^ , 

^jpjjjvJU smallpox i ;jl l ~*1 —.^ L^ju, ^jj( 

- a 

.measles Cuk>jy .poliomyelitis J Lid S’I Ji_ £3 i rabies jLkUy .chickenpox 

j^Jlj iyellow fever 4 IjLlJI )J l»jy .mumbs Lilly .rubella 3_*iUSll L-duCy 
U5 .ojj£II euL—^Ji yds .AIDS .common cold ^jLJJi 

, djlwjjjill JI j^j-a 

\0 ilij J| j*^^A (jjjJij'^f jjl £jjUJl UJ 

ijiHoV J-alt ^^3 ^jd>- ^5? ^ ^ .a j^aj U£ Zjj-JL® 

rotavirus, cal icivirus, Jju Jl^~Al! cut—.dllaj .^^a 

__jj ^-uk«Jl jL^l ^_U d_r(_illift il U5 .adenovirus^ Astro virus 

< - f 

Ji <—JdCj iUe]_j ^Iaaj ojL^Iac 1 $j CLe^i ,>c encephalitis lliUj LjCjJI 

. . j ri ! 1 tjjilalfi a jjud I 

Jy ye ykl \ j»!J ftjl ..1 t yj ^Lbj, ..ill CL'I Ui 

jJ 1 human T-cell leukemia virus HTLV jLd>U <j*3jri? 

Jill - herpes s-b^Jl Ui leukemia j.dl jlL^v- 

j-wjjJI |^dl i -- ' - l ^- ' - | Lo j . -L- - .... ijwC yd Sjif dl — vJcJ^- l Jii ■ 1 ^3 

a s » * j 

Varicella-Zoster virus ...;j .jtllil oi» ^ CdL> oljd cu 


o 











f * 

Zoster jwL ^ISJ! vVQri cells ^ -■ I* Loj^j.> l lJjju yA&hjKa 

jjl£ iju^j , L_ijJL> L>ut j-JlUl -—u _. oy *' Lkfj^U y-uijJb Ijl^—klj 

f " j 

. wLkpjU 4-fj-jJaJl 

The Nucleic Acids jtfU>VI 


; La* ijjjjJl ^L*^! ub ( > *■ Lj-»L.j. > t Uj^Li- ^ 



4J jis (DNA) L>jJI *,j^> ; (T) Jl—i 
Jay JS Jjl i J^-Laj jm- 4j1 j— 

Jaj.* Jauj^ii M^U 1 AjJbuj^i 


Deoxyribonucleic Acid (DNA) LJj 

1 * ( a 3 ( t _ j , 

4jlb ^ Juuj — L—j^LxJ I d— jjj! -— $ J,—>jy ^—3ji 

D j, # ^ 

J^5ui jj- DNA .^Uj_ 

. < , ; , , ~ 

^JS ^irJj l!j u > oLv»j^>Ji (jj 

1 r -- 2 *' j J ' “, 

dou- wJjJJi Li jjjSjLji I tj^ 1 jI 

* j 

iiuji Ujj* dill UjLLJI ol i 3~ yU .ble helix 

^ ^ f g I 4 J 

(J* W - *-* jL?k Oj^ 

J ^ J J 

5jueUJI 

^51 0.3^ b 4*^ ^ I j,j— kJ I ^0 4 *j 4> ^ JoJ I 

• "":S. 

cytosine (C) o^y-i^ .guanine (G) ^y? 

adenine (A) o^ji .thymine (T) 

* 

jjl I— -JjJ 1 ^L$Jr> ^Ujj— i ^1 J 

* 

«J^UUlJa^j—&11 ill I kuJjy Jaj J -A ^0 

fr * + ^ j 

^ £-* Iwjy Joj j— i ^ ylj 

.(X Jtfi) Jjlilf ku^iJI 

DNA c (jfj ■> *yij ( fc 5jt.„,i >Ji pt i3j 

*U 1 J—y j ^ ju v,"-L a -> 4 **xtU 4i-^Lau&> 

* * m - fl € 

dBjyj i 4-jisuj^—5 1 jj-* 1 JS 









i jj— ^ {RNA.) 1—jjfJl 1 *-iihJj-^ * iji^' i"* 1 

(DNA) LijJI 



. J . 

4j*jlj 4 j 1> J-tfL»0 ( jSJ 4 


L>jJl ^jl Jj /' i (j^ | * 

(, tlju ^3 ^*iU4 jjA J<„\* 

j ^ j # 

^3 {LijJI) oW U^H 

_ f- JdLUU C-Il) J (J I Jl t J y«JJ 4-U 1 jtjJ 1 dJ Ia ^J p 

tDjJl ^j3 

-S ■* ^ * J > 

4jVj->j^ju j— ely* w?!>U j£ jjj *±j—j*> 

,n<Lufjj oyu£ii iJjw Li OuLu« 


Ribonucleic acid(RNA) Uj -Y 

^ t *■ % j , M 

L Jjh-U Jajj—i’ £>» LjjJ' Jj 5 uu <-oL a ci.^p 
* , 


uracil (U), adenine cytosine, guanine 

^jjrw J^l f>U' Uj^Jf Jsu^ml <-Ly pjuj 

(A) SjlaLaJI Ujjl* 3 (f JS—I) UjJI 

{U) BjaULH L^.oUl lioJI ^3 

^3 ( T) 3 JaIaSI UjulPj l U Jl *-L "ijl 

cl Vi I (A) BjlaISJ! L^oUf IJjJt Jauj ■* 
^3 (C) 3 jlaUJ( UoIaj t lijJ I 
^ UjJi *UuJ (G) BjaULII 14-oUi ^ i).aO UJI 
LijJI 15Uj—i ^ (G) SjaUJI jj>j3 I_«ju!aj 


*LuJ (t ) BjaUJI U*UI ^*->o 

* j» 

^ ^ dj^i J—3dj 

j I J J* 

i, cjU^^uj |uU ^3*^0^ 


jUlWJjjJI *lLf ^3 U-U ijJtJ lyMfclj 
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,jjSj SjUt^j F ^jyiSJll j ^ >* JL> US 4 t xl>JI ^iiSjJ (£ 

i J *■ ^ Jf 

w lS — .>■' 1 p * ■> >■ 4«aJL>JI ySj-s *Sl£ ju>-^ ojL^j t pi i^jpAJ U^UkII 

, ; - „ j* 

Deoxyribonu- o 1 DNA Uj iuijyi SjULi ^l>j jy&j «SIjj» |>_lU ^Jyu 

' - s J ' 1 - *■ f 

pj^Uyii,+iI p.,-^..rL SiyJL sjLb j ,cleic uod 

aSaSJIj Lj^yA I JjU 4_w ,vby ; .j cl>U*A£ p l 4U uJJjjCJ < t wL— iu^ ^—uSIjj ^JLc- 

^5jJLssj US ud>Uj ^ ^ Ij oUjj -wjjvSJIj jL^j>-j 4 ±4j} Ujjj^ll 

# 

o_y^ ^Uj) i.^uy i Jjl* cjLj^jl>uJi ^ j-uS ^yu ji 

^^yUI>JI cjLojl^j ^ Ribonucleic acid (RNA) Dj ^^yJl <hi Uw->JI 




, ^5ji>Jl jSU-jJlj <^Lj\jAd3j 


pmi^Lf di^ 


<JjJ| tLii 




JSj* 


*¥ 


. jjjyil*! 1 ' ijjJ jJi ii ■■ > b^C> »iili»SJ f—: (i) jii 


0 








jl DNA ^i RNA 4 jSIj^jJI sjUI jJLc I l 5 ^ . ". i 'v.j 

|V;.Aiji.>Jl ^y x>0 ^j-S 4jl>Jt ^ygfui- Jl£ eUjj y L*j 

i f # .* ( ^ 

k-juSjj ($) l JS,_ 3 * u-^v 0^ c^l JlSL-il 

If * 

shell 4^i-^ a L^j iujo RNA Luij^l -gjU Semliki Forest virus /*— 

^ , E J * 4 * ^ ^ 

^jj^ju icosahedral «uU >lfL£ x>rc?j .capsid l 

Sjlll —-JU Jl iil& JbS—i L^Ju# ,JS 3j->j T 1 

nueleocapsid j>-ls Lx« 




20 nm 


1 T oj h -■ ~-*JbC l 0j£j JjAjJl *>i 


^_jl J^Ul . 1 I -5 _I UJUj? 2 U JUU 1 yj 


.Semliki Forest virus g -uu ^ j u>^ ^ JJ : {£) JJw 

^ ^lUii ^j : j L*v,Jt Jl 

ti_ ^ jj- 5j4* >* envelope ^JA J wy i -j_» ^_s 

Jaujjjj ^-uLw! jXc j ju 4_jjjJ^jj SpokeS Oj l<-j2u' 43 j"i >i'i jj aj&jj I (jj (jjWiJa (jj 

^ * - -* „ * 

■ ‘jJji.'KjJ i oLjUJjfjJU 

j^Lsd 1 *-L. ■ f< d 1 ^ 1 _* * 1 ^ &j Jt^Lj- < i Jj*m & 

■JJLaA jtSJj . LfrU s-liJl &Jl>) Jia Lj_L> 1J vUJl j 4-u j -3j 1 4_JjjJj 

t % + ; ' 

.J **j L^J ^ cj ! jji* j-iiSj! 









. -iPJ LfJ >—ii_>jI 4jijL»l ,jjj 

Reo virus, Para virus. Adenovirus, SV 40, Poliomyelitis virus 

jSjj —Idftj LfJ ^jjJl ‘ ~ ■ ' L - ‘jjt '' <JjUI ijr** 

Herpes virus, Sindbis virus. Retrovirus, vesicular stomatitis virus 



Jj- * i ^ j Tl ' *d y ■ m i » 


f 

+ 


i>sj jj 4 jjU jiu 


fU* 


i 4^3 , SjJL>JI tlju (jP Ijjj£ (j! (jjju*t Lu ^wiC u j 

. Sjji^ kUlLj-tlP ^Ip L>+ 

(*\) JS 

s * 

Bacteriophage IAuSj 

£3-0^) *^3 HNA c oj-^ 

y&.k'l I I ^ 1 

CjLjLJjJ* !>0 JjSjj J-ji 

helical ^jkLJaI pliL* -uj^& 

1 , * s . 
j->y# j i>jl JuPj 

* * 

J^au ^jJl 4 jJL>JL JbLwj'jH ^ 

Jj 

U^'J ^= Lw 

, ,-Al I <H j U sj—>- j t * 0"-* 
« 

J-ljJI i^_jJyjj . icosahedral 

J—jjJJ _*>'i 1 

jiP Jtjs 

" ^ ,i # e , * «’ ^ 

L 4jlw^j J i r~±*^ jJL* ±Jj£ (V) J4_t 

* J > < i 

(iiuw o y ,uj-^uI *-s Jjj ixxijji ~Ir>_.,.' Jp iLja vjui—**< 

J^ 1 J! XX vftku> o* ipW»jaJf ijlll £3 juJ >5j,,u5aJ 1 4jOiyi 



Cell wall 


Injected 

Df^A 


JW 14 IX ftp'll 

vMr 


IX 


1 Jui > 4*1 ji* Jjls; 


Becteriophage j^S j ^j^ji ; jy jL*uJl J[ :(i) J4i 

*wv j ^ 

, ijjk3Lt ftjjijjJl «JjU >y W wjtjMi-^ j,L**jd li J!i 













" 1 - * * * ,t * * 

^1 . J^iJLI j->Jl ^jjJaJl j^jl£ 51 pj^UjjLj_ _ J3*lj JJ jyLxil 

** t L ^ 

. <uL>J' -jli- ^Ll* I ^jj,4iJl p..»> 






-Jr± 

Lysis 


J-U^j 


ST©:© 


;i 


4 jUJl Jp»U ^3 jj * Jl oUj£# jjJUJ 


wjjjjJi tLj 



l^J^L-JJ *wL. . *Ljuljj*jl OjU _ui JjLsyj I^_u2_ ^Jh-' jpi^ iaL>y J J ^ - ^jj+3 *{V^) jSm^ 

s_^*i jWI jlh'tij <-» L^mJ- j3 j><ii a^jlS ill 






L_vu£jJ I t_j—j_aj jjJI tZjl ..Ij^vuiJ I 

^£jj Escherichia coli 
4)x 174, (A) lambda phage 

j > 

J.>%*■? Lw 1 " -i ii^.rjj 

-1 r \ ti -*» a 1 I Oj 1 Jl>* a a -4jJ r^j I 0 J Li 1 JS 

^LSLi I Lm *>L S-w 

.helical Ll»iiJUi 


Tobacco :(a) jii 

jjj U5 Mosaic Virus 
Lijc S£j>) i v u ( 1 jLaJ! j[J 

jjJI ^jCajjijjJl ,J jUJ< fiU iftjpyj J J I t i RNA 

■( j# 


jU)u> ^ Ju^aJI 

Aau>jjjjJ 1 w a jJuJ>JL> 

4aJL- 4 uaI wJjjj i U jjlSJ AaJljjJI SjU! ^3 
cj IjAAi 1 aajjJ^ oJL^ jaaO wjlujJJ 11 jji j ! 

. Jjjd I o -4-^ j3 gvXvi ; t cuyi 
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, jp>JLi pJUJI ; (^) Jii 


UjJ _ Jajjl J * <Jy£ 

. ; - . 

.^Y * * * pt-& Y*i ^>1 p 1 vOl* 

1 fljl E djUul^ Jjl C^lwjj-jdJ! OulS Jl3j 

j>Ls ^^V"l pit (j—^ .p^ u - >J I xji—iSJI ci»^ljL>vo 

^ J & * * 

pjjuj>- 0-£ wi—iSJL W. Flers ^JL*«JI 

.RNA <LyhJl «ujU^ . MS2 4&_J L^jl£Jt *n./v 

„ - * 

dUjj-jji') jAj..fJl ^JLtwjjJI jJUJi j>li p\^vv j>Lg 

S / 

^jLiSJL oJ'Mojj (^ J5Li> Fredrick Sanger M y^L* 
UjjlSuJl ^-LtA; (ji—I) tj)X I 74 (J—g 

J-A> jij ,DNA 5_iiijyI 4 JjUj 


If:: 


pi: 


'K 


* *c 

» ,_ _ 

lUMt P C It ' r A C A Jt 4 C 1 T;cit|i[i[ 
ttntmt---'”- - i -- 


4C< T:ni4fi(i[i i#t ■ l i(i r T t < PcU eticikJ? 
[iimiccitni^iMiiniuin5i;:^;j 


f c ■- rtpci 


***^ VTt% I1T|T pHuritll t(UT P1I|( tUf Mil titATiCtMl? 

r i it pi n.*r i. t*i *£■**'*' PuuiTifiiiilimni Eli trdtiri 

• KTll 

< Jf •*! 

*<.***»! I > t I * I ' » t r*»P(.iL| (T ^ I«ir ■ M MIC t Ti *!T( T rrf (i SP 
c« > It i C A I fli 1 aa I MI 1 iQiaicili'TdilrT P mm T*ifTiIiicri" 


a a (i a p t. i. i c i lltuitiliiti* 

( I i(^C 1 I *(ftl|l^ I iG * 1 


ml t iflfftjhK T PiClAI idM 
(■Tl« i im i i(fl r ■ c C If **i* 


|*"L:*!LP 'GL 

41* * 

* * * 1 I t ■ a c r a « 4f 1 

Trr»*.^ fc r-irfj 


* * * T C i*( 


i. * c - f to G 


•UTi 

rii^i 


CCtl«l 




L * S. * it f ** * i riiii«ii|f ^4 C^IKi 4«CiT 

H4' M4i 1 t rfii Tjidi T 4T « t C i rClTfivM 441 T « 




11(1 I 1 1 1 1| I 




11* 1 1 t t( I T ™t P • MU 

'i r*H ■*< M it*T( iMTi* 




1|(1 P(M >1 Ilf P I II ll I p I I I PM1 

■ I F* 1 T i p - ■ ■ . 


*tHll r{ E 414t«l>ii|I iLttllTi 


lliHl TCC 

Tenet *i* 


: JifTuYffife 


C4IAUI4TH 1 AAltif 


* t A -H A J4 A P I i| T 


(JLaJI 

■f^- aA ji JJjj J&jt Jjy 

i> |»LJ ^ \ ^VA jpL-i 

J* ♦ * 6 J * 

,j If i LolIxJ I 

Semian Virus 40 (SV40) 

4*u1jjJl 4,_ >jU-I OJjiJl I 


A , 

a-£u j-2>J 


.Semian Virus 40 ^ tj^ ;( \ *) Ji-i* 


p WA |.U ,(\. J<Li) DNA 

4- 1 g £ 

j^ju t-Uic jjj ^li Lajl 

LyLLi ^3 • 

_i__i£JL Heinz. L. Sanger 
Potato aj ^w - > 

Spindle Tuber Viroid (PSTV) 
.RNA 4pU^jjJl 4jjL&J 
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Lmjjaj £jja 

ii LtVJ I i £jLj <4 U 4iL^UJ w 4jdjL>Jj ^"j I -- J j j^ 11 1 V--f^j ■ ~ T-J| AJU 

* -* 

5jUV 1 Vjj.>o ^UjoJI J^I^All oLpIjp«j ^ i tlljJLJfj 

^ ^ j at > 4 M e ^ ^ 

lolwj^jilU olus^U ^jl L^O jiUj ^jJI UlliJl ijjjJsJI Uo3j 

p. "“ t f. * * 4 

LlaL-jJ*-! J*>lj Jl J->o c-I^JI j ^lll CJ1—Jj-jilli ■ ^JJuJl jjjis — 

4 

I jL^JI j>x£ 

, ; , , ; ^ , * 

J1 l^jbjd J->0 CjLwjjjiJU iijill L pUJaJl ~" 

* r * ' t 

jL^Jl Jjjt t>P Iwl—^1 J*>b 

,4jl>t|^JI iCjIIjL ^v ^II Jl>I <jjJ — V ^SJI JA* Cjlil^jpjJI <JaJLi^ Jjjji? ~~ 

. *ZJ L-J JJpjflj I ^j^p> jJ I JiLuj J LflL0 JlL>J ! 4 ^ Mn^TU ^jj I ~ i jJ>J I Jj JL? — 

i 3 1 t s • « | ' ■ t < 

jl Jii JjjL ij£- p-*J—> j-£X3w Jj w w3Uj-ft ^ ^L—/JjJ&JI J5juu j I — 

jdu jl J^iLaJl jl Jie ^Ijjl jJj .x ju^l 

yLu ^3jb 4j—xd* OvLt 

u jIJLH Jia ojLi^xiu olijJ 0^ jl L l jh* ^ tjlJw j ^jja £j—£ — 

.# ' 

* dill 4 J-jU!>1 ^JLj mu£j 

. Mefastron^'yius o£>ll SjjIji IkJ^ lyjyi^l ,> yijt J5ii> O 

. JlibSl JLi J-jjii Jiij Trichinella ojjJi O 
Japanese J-j^i JiL Ixodespersulcatus ^lli ,> hard tick l«L>Ji jijill O 

.virus B 


Rift f-juaiil tjjl^JI a „_o>- J-jfjji J—il» Rhipicephalus appendiculatus jIj_JJI O 

. Valley Fever 

^UJI ^UwJi cjI—- jjjj Jil; Ixodes ricitus £pl Cy> 1«L>J1 jl^JI & 

. meningo-encephal iti s 

Vd>Ljjjji!h AjLa^ll aJL-jAi t i iuS ’ dii—Jl >_u>~t i^l j*il •*h' g j 

© 




1 wuO ^ -- 

pro virus 


j 


:'3j^feJt 4jjjl J>lj l^fcAXj 4*llj>Jl 5jlil jHOA ^ l* 

Jambda loin ..j^n 4 ^*jjj_yiJi i^jlj^Jl SjlII 1 jj> , 1 > i j 9 ili~i > yl i«SLx> jlSLL** ill** 

:(U JS-i) U^ iiSJ i J^Ij Jj Lfii>o UjIc 

aj.JSft jUli. t 1 Lytic pathway JLU2I jUU (i) 

LojIj . i^ljjli SjUI j1j 5[ jit J*aD Sj Ai Si jH ^Lxoy ' *b^ll jj3n^uu 

J4>l! Ij—JJ ■ j—•‘JjjiH r Liu'll 

f , _ ' 

^ vuw J->b Sjujj* oL-wajjj «-Uu oUjSui 

* * 

i-uijyi £jUi <*3 jl^3j jUi oiy 1 Sj^iSun 

1 

4jju5uJI 4j 1»JI j-.-xLw OLjpjl ^3j ,&jj.rJ^tll 

^ ■* _, i , ) J 

ol_ jjjJJI jJJjuu Ujlu l JL>JI Uj pWM jjSjj 

» - , 
ij yJjSj Lj%> i _»ii_ j.rul ^jliJl J] cujfi j_3ll 
| 

r p ,| , « sw 

ijj* Cll—o J jjl oL/jj^uUI jl jo ,8Jj.A> 

.virulent Sjl^l JU oL JLii 
Lysogenic pathway y*U4tt! jU4i(u) 

J££i 

ji 

ijSlj^Ji SjLIi integrate £*ji; oi} 

»j—->*£» J-'JL**—^ 1 — if- ' 1 * » ^ 5 —f 51 

jjjAl I jjlil jit t jli 3 -ij tS^jJ l^jll 

.provirus jJ*i c*»u.j;i ji)i 

dli JM Qjtjl ..ii> 5Jj£ JUjftJ 

jjlSuw wc>> £ j Jiu J i jit ill.' jjy> 'll Ji — 

I ( s 

JLJLy * 4*jJtajJa 5jj^w }b-> 

s 

; j \ - 

>v4jil 4-yljjJ( SjlU ^J>La_u 

,Ljj-u5jJI SjljJl>JI JL>^il k_j^U3 ^ 



I 


LnjJJuII 

provirus l* i*j * i jai 



jUl 1 


jj SjjlAj jUj| ,i—wj :(^) J5—& 

jj Jjl—, {/\ 

hJ LuJ1 JJ lytic jii>uJlj ,^l J| lysogenic ^Uju^i 
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.HIV Jll 


J>b CjU* .j«w jjSjj J3 — 

f - ' 

budding ^ yyJL u^£ iiiUJi 

^ * 

. Lpj ^ ^ 3uj 

cijjAil jJy^l eJJj Jli* 

Human Immunodeficiency Virus ^L. 
Semiiki ^ 4du .(U J<L_i) (HIV) 
,(o Jli) Forest virus 
jU3l Jju lij 4 jJ T (\ t“) jS-i r-^£j 

(>e 11 a 

# i * # 

£jl *Ua->vL* Put . ‘w^btJ 1 aA>J\ ^Lu (j4 


4 *Ujbdf 4 -Jjv J) 5 -Lifi fj 4 Cjljujj*- ^4 ^4 jj^Slt — ^^ LaJI 



-_A*_ W 1 ^ taJ H» ||M> *Lm 







s_J>> 

4-#^ 

jL >}\*LiAU ij^l# 


* 



jj mli t*kij tiitlxLjl 

jUdJI CjLuJijJL 



** * 


*yL#J l w vy<_^Jl 


(B) 


»_>!*_ •' Ju£ 4jJhy> *ul> J4 *- i > pi J J f ' L* i <V I j 1—JIJI :(ir) js_i 

pJ j>b t-Ljj f~*j : Ji.. Semliki Forest virus >• 

,4i>i <j j*xJ 3-UuJl Ij4 > ItjJ* lj>1 tlifciJl *U£ 



f 









( I 

Uiil ^LcSjLu-Jiprovirus ^lll iA-edl aJJJI Is*; 

. 4_u Usjmi 4oI» Jl l^_> 

- - ‘ .i • -- . . < ‘ 

Oj'ujJJ Slal^Jt -uixjl J>>Ju — -U-v-iiiJI Jjfi 4 xi}U ^jmJ! JjL« — 4 juyu j*ulj Olxj O 

* * . " 
il jJJI cjj*3 aJI SjLS^l oi*w ^jJl) Lytic pathway ^LLiuJI jLll ^ L^uil 41*^1 

.Temperate phages ^1 5JL>Jl ej* ^ o^uiuli oLjjJJi Jjt jILj, (\ 1 h*La y 

:ULyjjrUJ< 


^U5l£Jl 


t 11 l^'ijii i.i’ij vSjI. ..ijjjiiJl iLirfi.W 


L-jjjSLJI) Prokaryotes Sij_Jl CjUJjI £-0 I $ (j 5 j— 

c 

Kingdom 4 SI« o|* Jj^U .Kingdom Monera iSdii J) (*5^11 

kiiMi JUa p LldjJf 5 jl ^>3 Eukaryotes SljpJI cjCa^ oLJuLUi Protista 

wPlantac o^Lill^ Fungi - ^lijl Ij* JJU* 

* I „ , s 

,U5b <0 iou ^ jj-cuJl Ha o' .Animals 

* j ^ £ •_ £ 

JjuLIJj VI I ^4 I L CJ*rf JJ oL^jj-xaII lill^dji 

Uiu , DNA u <-3^> ^ ijwljjJI LfUjU I & II ^LiijLUl 

♦ t 

S-PjjA>v 4 ^XJ JfrX - 1 -a j.l I JcaIajj .RNA L^JjLo jill oIwjj^aII III, IV, V, VI 

tLi J> pLxl> j»j messenger RNA (m-RNA) <Jj^i ^^>Jl ^jio ill! 

.Families JjLai Jj I ^j^ajJI p . <jl> LLJjj-JI 

; L g-lj W LS I 4 JI ^yftHJu aJLw^JU - Jjju^ ^JL> Ua3j 




Orthomyxoviruses 

1 \j ^LiJ 1 

Rhabdoviruses 

jU—Jl 

Picomaviruses 

JJ_t v*_y (iiJi Polioviius .A jju£JI 

jjjJI i jo u jijJ 1 ^suijla . JUlAl 

Togaviruses 

bsiiSi 4 j..->>,!i jjJ : rubivirus 

Retroviruses 

jili HTLV ^ 4 uijf ,^^^1 ..HI\ 

»Jt -t■■■-.! 

Paramyxoviruses 

Ajl— i.'vj 1 wi t-j x we? 

^ _/ ^ V 
























tU^fuL* 

4j^I*xLi siilj IjJjIii'J/Li jj SjL— jJl>o 

1 jjl 3 LxLfJl 4^..,. L ii.<jJI ojI j^il ljluoj U SjLc- ^jLaJI j>Jt3 .^jUJI j^jJU 

I t _ ' 1 

JL>u K-’ Jxj K - L ilU ^-3 I_ (lLu * 4_ul^Jl UJJL. 


.Caul jpSLo *(j r ^-’^lI QJJb 

* * 

*-* JL>Jl US Species jl Genus wl ^l> ^iwJ ^ 

£ 

Binomial 4_uUu)l ajj^oJi jl^IjaJ yi ’ ^_l> ^jji t 'll JUJLj t cjL.-LSJi 

ii-su - L? kij ^>Ji ^l£Jl 5.li iI>Ji chilli 5 _w _*3 j^ly ^ U-iwj .nomenclature 
4-uUJI 4 jJSJ! JjUjj * genus l jJL>JI jwl Jj'ill ^ulSJI JjUj l ^ .ulS ^ LuJu^ LLJ — i^Lc 

i 

J 5 0^ C.J3 .Italics <JhU ^_u£i> £i SUl r £4. .species t^iJl ^_.1 

Capital JLiwlS *.. jj&j ^3 ,^jul>J( |ul ^y» Jj^lt Oj^JI U Small 

ICjLjuI^JI u *mJ 4 -j-aJLwJ I t Ljpw^J 1 uljJj 



X i Pd\ uluLiaJl JoaJ jriiUlj 

/ lomo sapiens 

Humans 

Pan troglodytes 

Chimpanzee j^iuuiii 

('apra hircus 

Goat 3*111 

Sus sewfa 

Pig 

Meleagris gallipavo 

Turkey -s»Ji 

j j ^ ^ 

Saccarum ofTicimmim 

Sugarcane j£~Ji .-^ 

Triticum vulgarc 

Wheat 

Mai us silvestris 

Apple -Uili 

Lycopersicum solarium 

Tomato ^uyi 

CofYc’a arabica 

Coffee 


jjjlj l v liUl lia i-jI ju ^3 L^-Jj ^jJI Jjtaa l t La&j 

; J^Ljj iUlal ci u ^J 
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J] v 4 lj &~ta3a JuSJ* wL^jJl ijJubJl CjL— uii_. l ii'i 

^3 jjLbj^Jl tj&js CjIwj^AJI 0 JlA 4**-J US t Jaundice tiyUJi a**j*-t 

•* * * da x ' 

cjIwjjjaJI ^>js ooUJi Q->^aJ I J ^1 -Ml ^| jSjJU I , Cj^L>JI 

6 t Jt " J- ^ 

^3lijU UjJlC lU'J 1 <j -0 L^jf^w Jjy "ij WjLoIl 1 j L^SjjD JjlJ U>xJjJU ^±JJl>U 

• " * _ . ; i , 

ijaj jll j] JiJu juS J] o*L>Jl Liuuj , ^ 5 j_l£JI J-iiJl a_>oju ^Lu^ljuJf 

" 1 ' ^ ^ f 

stijJL UL>JI l* LJlcj 4 -J** j AX rf 

. kZJwjjoijl DJJ& yMl ^jUjU ^5 i>PjJllf LVl«Lg| pjx j 

> ; * * 

A, B, C, D, E, G ; ^jjjkIU L$J y*j* 3 * jjt> 4 J—j wJU&j 


^ t ? 

,B julSJI 5jj^ (\ i) 


^IjaJ \ cLjJj ^ Jj ^ 4 jJuSJ1 oL ywfii A, E 4_ jLc)|| 

j j 

o.»l, „ ^5 jjlaJI j»JJ Ulxo *j!jJL cfjjJjJI u—^-% *- 1 , *j -* ^ &La->j 

# e j 

<j-£ CjL-i ajjflJl 0 Jl^j 4jLo'j i O^yli (jl ix>^Ly ,pjJl £}& B, C, D, G 4-j JulSJ) 



| ^ 

uuLJLfc^ siLIj l ojjjdo jaII ^jj-b 

- 1, p #■ d * """ 

3>-* jjfU*- J) -ill jl j&J luJI jpi-i 

43^L> CLrl^jl l LtfJL^ jL ■ ■>I 

*J-> ci/ljji j-fjk j) i ■ *» 

Jj oLrrl LpJ^iuif 0Ju^> jjS* jLIw J 1 


J—* JJuJ j |>*Hj SjJ^> : {\ t) Jj—itr 


^LO 


* f 


I *Zj[ Nrfjlfcil *lUj 


uL» 

6»J 
<uju5lM s^j —p 


a r 

(jl 


f J ■■» > *> O3^i 3*3 - B ^JUJI OjjJU L_S ^lei ' Jj 

jiiJ 1 jjS jpirfi f^>j ^ D^ne particle i T - 

^ TT Jj fljla# w Uu U*/.'T>^) 







(\yja»S) 

J i 

I L jjJb ^ ,> >j — <_tLaJj! Lj!>L>JI ,j—« >.,i. .j.^j 

.Helper T cells ^*>L Lewi jUJaJi li* <Jbyu US t. 4 — *LiuJi 

^iJl oLJLuJaJl (j—i p — ^jJl ^eliil jljjfcJl diUlsj jj L_jM>Jf o j_a 

t _> ia -*—-LL1 ^liil jL^wl lifj 4 jUp^I (jli Jtlibj II 4 J <W 

^ t i 

ya j US . 4 ^p^hcJI oUJuiiJb I ^ U s *. ,i i Ji* ^UpI xJI j* ^uSJ l-jIUJI 

Jla oLtj—J 1 Brain lymphoma ^11 LLUlU U> 

J ' # , 9 ' ; ^ ^ * 

hi**i\ j^yGj siUSjj ,ji.n >ji uil> ^ 5 £m 5 ijjj® L-Uycu us .jlLx.ii 

SUU-? ^_JpL=w Uj 4iJU>Jl j^L 

Los Angles 4 l Lu UlSjj 1 A \ ^Lp ^3 Sjj Jj 1 ^ 

J] cjjI ^jJI o.>J.w.lI c^l— wKjJI 4-JU U ^Uj_^j l L> 

i^J-3 jlirfl ^ HA*\ .mt ,mr ^ 0 * 3 ^ o* J ^H 

^>j 4 i (>jll .Human Immunodeficiency Virus(HIV) jxlU 

* , * 

Acquired Immunodeficiency Syndrome (AIDS) t i*Lli 


'jyU rr 3 -vju y • • v 

-* i-* r 


^JUM ^_9 ^ ! Ij^_» 1^_ -LW 3 I i*j 


ill 




Bjti |J“* * h* » iL)lS L ^ Y ^ L>* ^iSl Slij I u -LW»O j , . j/t > I 

s , * ^ f 

( 4>j*j3y| r 1 ® \ J-lAJ Y * # A juwlMall jj£ J£* “ Uijj3| 

.j*AJ^U J| j», ^J.; , > jJ p wwl>l A*T ^Lixi \^M «^pU 

* * * 1 j ■ * # e ^ i ^ t w 

U ju 4 JI 5I jJUJl ^Uj>( Uf iUft -±- jJj s 

< ^ ^ 

Y * * A u >.ih..j J gl t ^IWl ^jpriiI jUmo j \ ^ ^ 1 

<SjIJUj 0 jSj, ■^S.ib 4,-^IjJI ^ Jjjll 4 ->jL£_L ^L^jJI ^UUJI j^aJJUI 

1 

. J ww^jj *J Ip JJ 1 Y Y 

? 

•Lull j^JaJl (jj oW c±jJy>M^ 










,yLu> zlujJj kZjLt^jLall — 

, j^aiw J] yLoo _ uA,>pw ,j-i I Cj Ljjjl>- 0 jl »jJ' ^JjLi — 


- ,* > „ * i 

0 JJ& jJ.l>uu-! y-tjfry IjJ I* ljLi^ ; ?u> Cjj 


O' !>*- 


. L^Jls ^h j 1>oJI |1J O.X>lj Bj4 CjIj Al 

« * - >**," < f*. 

., wj-Ln-a O^L>JI |>I Jl>uLw I 45jLiil — 

J5j JJ ^5^jImiII <L>jjf jjU-,~/it *!>• djfjjf jwi£ju j *Jl£ — 

0 " , > 

.x-iL^j J1 oLao 

.* 

ijj3 s-ljul J^-lL>J! J] ijUal) jfc*)(l ijA JliHul — 

,^4-^jJl JikJl J] ipL^jJl JUjuI — 

^ ^ ^ f l ^ i 

<3^-£ ^j^Suyj l Ij jjS 'MSlii J^%iu jufca . jJu'il y-uS ^j ( \ Y) JS-i 

* ^ „ i ^ ^ 

tg-Ls J5J AjjuJjjj spikes a? Ijjs JAiuyj v (j^j&oJI cl>IjujJ> ^ ^j\ 13 jb 

/ J 1 

SjLl£ BjLil oi>j i 4 -J 1 jJ i SjliU Ja_L>J Capsid 4iaiL>^ iL yl *j .jl—# 

,(RNA) UjJl ^ ^pJ5UjU ^ 

.j^lajl ly^Uui 

„ £ s 

^3 — UJI * L>J I 3 ay-bi I KyyS 1 1 1 Jg 11 j jybJ * I J J 

5jL-*j3* J] ^j)jj t 4J^ljJ! jjyiajl yU 1 t Y ' * V— T ' * TT p^ g^fl 

\.^. - v yLA-j - ySuJ * j] yjfjI *JJ» I IJlA JU^I ClUJ LaS C LyjJ Bjyj^S 

^Up)M ^ s iU *Sl cjbLSj Y Y'l riA * T ^>! Y * • A 

JJ«£ Y ' * A sj*^jU j .n» w jl w? ! ji3 ,yi« ^—5 pLjuLjS «a Ij—-JUJ j-ij} ^—B 


A$ ^3 W JL W? ! Jis ^ 

> ^ ^ 4 , 

i" t ■*»£ji u-* ^JLallj j-cxo I O^J .*^> -* YY Ujd tA 

5 —^ Jy^ Uo /jl . /iNl jjl—** juSI JUCJ'il SjjiJl 1 

^4 U ** ** ■* 

Ju^ 4 .yi. . ^i.> jJ -rUJUU rt^L^jJl J*A$ i> ^u w ,jJiuJI 

0 ^ ^ I j ^ ^ ^ ^ | f3 

Oaq> dJ^aiau LaS u 4yj^JL>J I ^5 * l •' 1 ^ pj 

,wL«ai! ^L>-jJI ^-9 ^5jJy<Ju ^JbLdp'dJ Ul^u 4yJvXl I j j^jKl l ^yiajUNil lb Iji I 


© 











> * ^ * f. * 

JjJ( wUjJj w>LaII ^jJL^ jd fa-? 1 4 j-^jmXI -^1^ L*S 

# - ^ o * s e 

^jJLp ^-3^>ou*jJt i_JUJl 5jlj^Jl ^jL> Sjli^Jj 

j ^ UsJ I ^ Jj jJ^AJU jw j —3 u^J *uHjjjsJ*^ 

tj-# (j-a CIiIjlo ,j^j j^ fll I j I—tuu 1 O jjJj> 4 Y * * 1 j-; Ija 3 ^3 j**aw ^3 4 i >■! jJ I 



h H 5 N 1 Ijjjliil ; (\ 3 ) Ji-i 


I 0) J*>,_■£ 

f J 11 • ii ,jj_JaJ( i <^w i aJJuj 

(tLJjJift ^ ^LJiijjJi 

^i>jJt (j* \jj _jj . RNA 

jj-d Jj-fj ijA ^-mS J Jj£ 

II LqA J , ^ I m JL’Ij^Jf 

LgJ haemagglutinin 5 jU 


HI,j LfJ j-aj-i ijlj-b \*\ 4ij j L > Jli 4lp .(H) 

jlj^Jl ^ oj-fj-lil LM»JU JLl^'ifU ^yL jjJi y> Juljjjji ^ j)jJaJI Ijaj H2. H3 
neu- 3 jU ^># 4 J 3 jjIj^JI ^ ^LiJ( jljkJ! Ul ^ -^‘**11 


jjt 1 ^ *1» <W>ij 4N) ^^>JL ij raminidasc 

.N1,N2,N3, ... L»J 


N1 jljJaJlj H 5 jljiJt Jjljj IJA 4 jl£ uL> AJ ^ lj JjJl I j 

.(H5N1) hi Jj 

* 

4 ,. * J,i ,fl Ja J I djUulSJl Jy# O*LvjjjoiJ 1 lj,a,., N h>i *aL2j i_fu5 ^>5Jj 

ja£ jA Uj J jA U £j-w ^—Il£ SjjiM 4^jJ ^^-Lle JL^jskj Uu^^>> aUI Jjj 

^51 t j£& yb L* 4, t. y L^-4j 4 jjUj?j ^4 p_i.jaJ > ^Sju L i Ij-l-JJ 

- ( , 9 ' / ^ * 1 I , 

^1^1 ij-i pi^Jl ^Ukjj 4^juJJl OAaJIj vw wjj! I OJlaJIjj jL>JaJl vwuj^l ^a>JI 

.^Uil 4*+li 


© 







; ^LxpLjlL) a 4 *>c > jhwAAjJj 

S^l> lai^ ^ ^LJi l^i : Innate Immunity L^bAJi i^LJli - 

* * > - 1 ^ 

yUt ^ mJj J^UHl —-*J wnjJ^' aJJbj i44j3j^Jl JM J^UiaJl 4 jLL—^ 

dlljJ'il sia 4- lift jA£ L- 3 Uj 'JUjJj . 4 mrtjjl I wJ, ulSJt 

cjLajLSJI jiyu kll JISj i^jj'il jj^paJLS 4-5^151*11 <j^-j1^*J! 

»yu JLM c l a. ^1,J 1 Lj^L>J1j , ^JLpj LiLint ili 15x11 4 jLj3jJI 

.LjUJI jwjlIjJfrJl ^ptiuL 

A j 

Jj5o The Acquired Immunity <.y«r£l i icliit - 

.^yUJI 11 IXa ^uLa> <—wlXi ci> 1 j5jI ojgnj l antigen (^ 

; ^jl Js> J1 4ju-ju5mL' 4^UII uju^uj 

* 

l»L*^l J^x? ^ 4^ij : Passively-acquired Immunity UJL, UL* - 
LaL*c^l jMt3L>...,* 11 ^.Lxaj Jj t I J->-Ij antibodies 5 jLxI) 

j i* f. f s * * " 

Jm? 1 Jill! Jo ,mi ^ul->- pj jjs *I ^y!5 ^3 5 jJj^ SjLAj 

^jLca^ ^ 1 (SjlJx* ig^x>j) serum J-a*> UjXSjJi 

Laju%4# Lv CL^l# j>y£J < > ,jli LjisjJl Xdjjjp>J ^oujl Ijjb ijJijjnJ fjl IX^jj lIJjIsJI 

r' | | * 

,SjLa 1( ojJb J^Sij LfijjUI 

§ * 

1>J| ^ jJjB : Actively-acquired Immunity LuL>uj XpL* - 

^ (( At ^ ^ £ ^ t 

ij n3 K. il I ,\i» jl JjL» CjSj ^3 'Ll Vj~f- ^~>h>JI C\* U lit c-jL-sj pli>>i jjij ^jjjL (jJ 

.U*Ju Lijjj L)^ (vaccine *.UJ ^t> «antigen o^4" 

t ' # - . ^ ; 

JmXIajj t s—ujpJI ^LaXJLI 4 t ..IJ^.11 4^UJl Aanjjj 

.<uui!l UyjJl 


lifj SjLm ^l_Lfc>i l^ laLtj Humoral Immunity SJil—Ji icUlt (1) 

pl .(jjkjjSl I!# UUi JlLjj ^ J_«il (Jil_.) f lJI Uj^U Jt o-^^f 

- * - - - . 

p—w3jbAp» ^LXxJl *jJI Uyi> jy* jljJo 1 y* jy>sXJ^!l I-Jl^J 4j_ ■ ■>UII SjLaI! 









p—lb ju _jJ ji ji LijL>Ji ojj& Jjp-jg US . B-lymphocytes ^ —ailJJi 

i * 

jjsi c-'USj Lkli jUil p—*.^li jl_ji] ^ IjSa 1+] plasma cells L-*pUJl 


•lU w j ,jjjL--a> i) Y t_3j^ jS-S ^Ic <-Lu OjUp JlJaJ >■■>.»!Ij 


b">L>. ^Lc IcUli Cell-mediated Immunity ajjJUkH ItUii (w) 

, J I J» * 

4 j BoAll JUL-iij ielill t T-lymphocytes ci> jtjJs ^ 4jii 


wujiil 4 -j^LUI L^UkJ( J*y$ . ■QjLoJJI jJL*Jfj Jt>j3j! J©Ubj 
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byL> jy*j * cl>L juLAlaJ! ^wLJ JjSLit* j3y* ijyliJI 5-^UJ.f^ , ^JUALJl <jjl 
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'LiJl ji jijf-jisJ 1 ^jJ L* I j * ji * 11 kiss of death djj^_d 4 JLjp 
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4 _Ljl«^ w’L—J® j»ju T-lymphocytes Ada jJjJaJi ^4 L_oL>JJ 
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L$.ft.o>oj ULa Ij^jj 4 - 1 *Li Lymphokjnes cjlbSjil .*b 
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4 OjL^rjjaiJf Jabiu k*;*7 unterpherons oUjjjyujii *_-U cjLSj* ilLaj 

. iZjUijijjiJLj j.... vl l yUu U-lU IjJ^ 4JuUii CjLjiSj Ls'-j^Sb ,jU*J ajUU 
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jjb 4j'!>Li ^bSjil 
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ibliJi U^UJlji T-lymphocytes c^* 4 _iUJJi U^-uJi l—»j jo / interpherons 
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4^ Ju S J ! I w4->4 JkI! icLUl duv.L J I 

Rubella iUllSl 4 ju-x>JIj Mumps ^iLSJlj Measles 













:>Uil UJLg* Jj'^5 
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.sera JUx^i j^i-l LU^lj 
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